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Document Name: Specification 
Title of the Invention: 

SUSTAINED RELEASE COMPOSITIONS, METHODS FOR PRODUCING TM£ 
SAME AND USES THEREOF 
Claim (s) : 

1- A sustained release composition comprising a 
physiologically active substance or its salt, a 
hydroxynaphthoic arid or its salt and * Untie acid- 
glymJic acic polymer or its sain, wherein th« product of 
the weight average molecular weight of said lactic acid- 
glycoiic acid polymer by the amount (fumol) of the terminal 
carboxy! group per unit, mass (g) of said lactic *rirt- 
glycolic r.r;id polymer is 1,200,000 to 3,000, 000 'inclusive). 

2. The sustained release composition according to claim 1, 
wherein the physiologically active substance; is a 
physiologically active peptide, 

3. The sustained release composition according to rJniiu 2, 

wherein thtt Physiologically active ftuhstance is an LK-RH 
deriva live. 

20 4. The stained rolaae* composition acmrdinq to claim I, 
wherein tho hydroxynaphthoic acid is l-hydroxy-2-naphthoir. 
acid or 3-bydroxy«2-napftthoie acid. 

5. The sustained release compos i Lion according to claim 1, 
wherein the % molar ratio between lactic acid and glycol ic 
15 acid is 3 no/0 to 40/60. 



15 
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6. The sustained release composition ^according to claim 5, 
wherein the * molar ratio between lactic tK-.-i.H and glycoiic 

is 100/0. 

7. The sustained release composition according to claim 1, 
b wherein the weight; average molecular weight of tho polymer 

i# about 3,000 to about 100,000. 

8. The Auatti.inp.H release composition according to claim 7, 
wherein the weight average molecular weight ia about 20,000 
to about SO, 000 . 

10 4. The sustained release composition according to claim 3, 
wherein the LH-RH derivative is a peptide represented by 
Formula : 

b-oxo-Pro-His-Trp-Ser-Tyr-y-Lcu-Arg-Pro-Z 

wherein y denotes DLeu, DAla, DTrp, DSer<tBu], D2Na3. or 
15 DKis ( ImBsl) , and S denotes NH-C-Hv, or Gly-NH:>« 

U), The sustained release composition according to claim 1, 
wherein the amount of the terminal carboxyl group of the 
polymftr r >Q to 90 £imol per unit mass (g) of the polymer. 
11. The sustained release composition according to claim 3, 
20 wherein the molar ratio between *h« hydroxynaphthoic acid 
or its salt and the. ui-hh derivative or its salt is 3:4 to 

4:3. 

12- The sustained release composition according to claim II 
which contains the LH-RH derivative or its salt In an 
25 amount of 3.2 ft by weight to 24 ?: by weighL based on the 
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sustained release composition. 

13. The sustained relcasca composition according to claim 1, 
wherein the physiologically active substance or its salt is 
a slightly water-soluble or water-soluble substance, 
5 14. The sustained release composition according to claim 1 
which is a formulation for injection. 

15. Th* method for producing * sustained release 
composition according to claim 1 which comprises removing a 
solvent from a mixture of a physinjogically active 

10 substance . n.r its salt, a lactic acld-glycolic acid polymer 
or Its salt and a hydroxynaphthoic acid or its salt. 

16. The method according to claim lf> which comprises mixing 
the physiologically active- substance or its salt with a 
solution of the lactic rtrdd-rjly colic: acid polymor or its 

IS .-wilt d nd the hydroxynaphthoic acid or its salt in an 
organic solvent, dispersing the mixture, and r.hen removing 
the organic solvent. 

17. The method according to claim 16, wherein the 
physiologically nr.Hve substance or its salt, is an aqueous 

:0 solution containing the physiologically active substflnrp or 
its ©alt. 

IB. The method according to claim 15, wherein the salt of 
the physiologically active nubstanca is a salt with a froe 
base or acid. 

5 19. A medicament comprising a *u*i* in^rl release composition 
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e 



according to claim 1. 

20. a prophylactic or therapeutic agent against prostate 
cancer, prostate hyperplasia, endometriosis hy*t-romyoma, 
metrofibroma, precocious puberty, dysmenorrhea or mammary 
cancer or an rontracepcive containing a sustained release 
composition according to claim 3. 
Detailed Explanation of the invention: 
[0001] 

Art Field Related: 

The present invention relates to a *u*tained roleae 
composition comprising a physiologically active substance 
or it* salt, a hydroxynaphthoic acid or its salt, and a 
lactic acid-glycolic acid polymer or its salt, wherein the 
product:, of the weight avorag* molecular weight of paid 
lactic acid-glyoolic acid polymer by the amount (umol) of 
the terminal cerhnxyl group per unit 'mass (g) of said 
lactic acid-glycolic acid polymer is 1,200,000 to 3,000,000 
[inclusive), a method tor producing the same and a use of 
the same as a medicament or the like. 
20 [0002] 

Prior Art: 

jp-A-7-97334 discloses * sustained release formulation 
consisfing oi a physiologically active peptide or Its salt 
and a biodegradable polymer having * terminal free carboxyl 
25 group d.s well as * method for producing the same. 
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Each of GB2209937, GB2234169, GB22 34896, GB2257909 and 
CF626I70A2 discloses a coiTipos.it ion comprising a? a bast* a 
biodegradable polymer containing a water-insoluble salt 
such a pamoate of a peptide or a protein prepared- 
5 separately as well a* a method for producing the &am«. 

W095/15767 discloses an aiabonate (pamoate) of cetrorolix 
(LH-rh antagonist) and a method for procuring the same, and 

describes that Mils pamoate, oven when enclosed in a 

biodegradable polymer, exhibits th* p*ptide-reloasing 
10 performance ffiquivfl) ant to tho pamoate which exists 

independently* 

(.0003] 

Problem to be solved by the Invention: 

There is provided a novel r.ompnsi Lion containing a 
15 physiologically active 5ub.sr.ance at a high concentration 
whose excessive initial release is suppressed whereby 
accomplishing a stable releasing rate over a prolonged 
period. 
[0004] 

20 Solution of Problem: 

The present inventors marfa *n effort to solve the problems 
described above and finally discovered that by allowing a 
physiologically active substance and a hydroxynaphthoic 
acid to coexist upon forming a composition the 

2b physiologically active substance can be introduced at a 
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high concentration into the composition; that further by 
enclosing thess tiwo components into a lactic acid-giycoiic 
acid polymer the physiologically active substance can be 
released st a different releasing rate .from the rate at. 
5 which the physiologically active substance is rcloasod from 
a composition formed from the physinl«gir.«lly active 
substance and the hydroxynaphthoic acid prepared in tne 
absence of the lactic aci.d-glycol.ir arid polymer; that- this 
releasing rate can be controlled by selecting the 

3.0 characteristics of the lactic aciti-glycoic acid polymer, and 
the amount of the hydroxynaphthoie acid; that an inltiaS 
excessive release can surely be suppressed even at a high 
concentration whereby accomplishing a sustained release 
over an extremely prolonged period j and also that by 

15 employing a .tactic acid-qlycolic acid polymer whose weight 
average molecular: weight multiplied by the amount {jjmol} of 
th* termina] rnrbnxyi group per unit ma 39 (q ) of the lactic 
acid-glycolic acid polymer la 1,200,000 r.o 3, 000,000 
(inr:li;Rivp) n ftiri-hrtr satisfactory sustained release 

20 formulation can be provided. As a result of a further 
effort/ the present invention was completed. 
[0005] 

Thus, the present invention provides: 

(1) a sustained release composition comprising a 
25 physiologically active substance or its salt, a 
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hydCO^yn^phthoic acid or it* M.lt and a lactic acid- 
glycoltc acid polymer or its salt, wherein, the product of 
the weight overage molecular weight of said 3 actio acid- 
glycolic acid polymer by the amount (|orool) of the terminal 
5 carboxyl group per unit mass (g) of said lactic acid- 
giyoo.Uc acid polymer is :U?00,000 to 3,000,000 
(inclusive) ; 

(2) the sustained r»l*a** r-.rtmposiU.on according to the 
above-mentioned (1), wherein the physiologically active 

10 substance is a physiologically active peptide; 

(3) th© sustained release composition according to the 
»hovR-ment.loned (2J f wherein the: physiologically active 
substance is an LH-RH derivative; 

(4) the sustained release composition according tc the 
15 above-mentioned (1), wherein the hydroxy-naphthoic acid is 

l-hydroKy-2-naphthoic acid or 3-hydroxy-2-naphthoic acid; 

(5) the sustained rrslnn.n': composition according to thft 
above-mentioned (1) wherein the % molar ratio between 
If-ir.tir: fsr.id and g.ly colic acid is 100/0 to 40/60; 

20 (6) the sustained release composition according to the 
above-mentioned (5), wherein the 'i molar ratio between 
lactic acid and glycol ic acid is 100/0; 

(7) the sustained relftase composition according to the 
above-mentioned (i)^ wherein the weight. flv«r*»rjp. mo J ecu Jar 
2S weight of the polymer ie about 3,000 to about 100,000; 
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(8) the suslained release composition according to the 
above-mentioned (7), wherein the weight average molecular 
weight i« about 20,000 to about ^>0 f 0OO; 

(9) the 3V stained release composition according to the 
b above-mentioned (3), wherein the LH-rh derivative is a 

peptide represented by Formula: 
t)-oyo-Pro- k Hi5-Trp-5>€>r-Tyr-V-Leu-Arg-Pro-Z 

wherein Y denotes DLcu, DAI a, DTrp, DSer(tBu), D2Nai or 
DHis ( ImBzl) , and Z denotes NH-C : ,H 6 or Gly-NH :< ; 
10 (10) tho sustained release composition according to the 
abave-mfintianpril (1 ) , wherein the amount (umo .» ) oi" the 
terminal earboxyl group of thv polymer is SO to 90 umol per 
unit moa^ (g) of the polymer; 

(113 the sustained rcloaso composition according to tho 
15 above-mentioned (3), wherein the molar ratio between the 
hydroxynaphthoic acid or its salt and the I.H-RH derivative 
or its salt is 3:4 to 4:3; 

(12 5 the sustiiinnH rpj.p.aA^ composition nr.rordinn tn th*: 
above-mentioned (ii) which contains the LH-KH derivative or 

SO its 3d J. r in rtn nmnunf o.f ll 5 % hy weight to 2$ \ hy weight 
based on the sustained release composition; 
(13) the sustained release composition according tv the 
above-mentioned (1;, wherein the physiologically active 
substance or its salt is a slightly water-soluble or water- 

2li soluble substance; 
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(14) the sustained release composition according to the 
above-mentioned (1) which is a f ormulatinn for injection; 

(I!}) ci method for producing * sustained release composition 
according to the above-mentioned (1) which comprises 
removing a solvent from a mixture of a physiologically 
active substance or its salt, a lactic acid-g.lycoJ.ir acid 
polymer or its «*lt and a hydroxynaphthoic acid or j.is 
stilt; 

(16) the method according to the above-mentioned (25) wliich 
comprises mixing the physiologically active substance or 
it? salt with a solution of the lactic acid-giycol to acid 
polymer or its salt and the hytiroxynaphtho:ic acid or ita 
salt in an organic solvent, dispersing th<=: mixture, and 
then removing th* 8 organic solvent; 

(17) tho method according to the above-mentioned 0 6), 
wherein the physiologically active substance or Its salt is 
an aqueous solution containing the physiologically active 
substance or its salt; 

(18) the method according to the above-mentioned (lb), 
wherein the salt of the physiologically «ctive substance is 
a .na.lt with a tree base or acid; 

(19) a medicament comprising a sustained release 
composition according to the above-mentioned (i> ; an< j 

{20) a prophylactic or therapeutic agent again At prostate 
cancer , prosta hn hyp* 3 rnl asia , endomet t i osi js , hys teromyoma , 



PAGE 47/112 * RCVD AT 9/20/2006 12:05:21 PM [Eastern Daylight Time] * SVR:USPTO€FXRF-6/42 * DN1S:2730913 * CSID: * DURATION (mm-ss):14-08 



09/20/2006 12:11 FAX ©048/1 12 



10 



10 



metrofibroma, precocious puberty, dysmenorrhea or mammary 
cancer or an contraceptive containing a sustained releases 
composition according to the above-mentioned (3). 
f(>006] 

Furthermore, the invention provides: 

(21) a method for producing a sustained release composition 
according to the above-mentioned lib) whirr, comprises 
producing a w/o emulsion having ns an inner aqueous phase a 
liquid containing the physiologically active substance or 
its salt and as an oil phase a solution containing the 
lactic aciri-<jlycolic acid polymer or its salt and the 
hydronynaphthoic acid or its salt followed by removing a 
solvent; 

(22) o method for producing a sustained rrdRfise composition 
according to the above-mentioned <15> which comprises 
producing a w/o emulsion having as an irincr aqueous phase a 
liquid containing the hydroxynaphthoic acid or its salt and 
as an oil phase a solution containing the physiologically 
active substance or its salt and the lactic acid-glycoli c 
acid polymer or its salt- followed by removing » solvent; 
(23) a msthod for producing a sustained release composition 
according to the abov*-men tinned (15) which comprint* 
mixing l-.hr- physiologically active peptide or Us salt with 
the hydroxynaphthoic acid or its salt, dissolving r.tvt 
25 mixture, and then removing the organic solvent; and 



15 



20 
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(24) a method for producing d sustained release composition 
according to any of the above-mftnr inned (21) to (23) 
whftr«in the process for removing the solvent its a in-water 
drying method* 
5 [0007] 

While a physiologically active substance employed in the 
present invention is not limited particularly as long as it 
is pharmaceutical^ useful/ it may be <=i nnn-p*ptide 
compound or a peptide rnmpound. A non-poptid© compound may 
10 for example be an agonist, an antagonist and a compound 
having an inhibitory effect on an enzyme. An exaroplti of a 
preferred peptide? compound is a physiologically active 
peptide having a molecular weight of nhm.it .300 to about 
40,000, preferably about 400 to About 30,000, more 
15 proforabJy about 500 to about 20,000. 

.Such physiologically antive peptide may for example b£ 
3uteinisation hormone-releasing hormone (I..H-RH) * insulin, 
somatoatat in, growth hormone r growth hormone-releasing 
hormone (GH-RK) , prolactin, erythropoietin, adrenocortical 
20 hormone, melanocyte-St inflating hnrmone, thyroid hormone- 
relfrising hormone, thyroid-stimulating hormone, 
I ut oi n i aa t i on hormone , f o 1 } i c ) r-st iraula t i ng ho rmone , 
vasopressin, oxytocin, calcitonin, gastrin, secretin, 
pancreozymin, cholacyatokinin r angiotensin, human placental 
S lactogen, hunmn chorionic gonadotropin, enkephalin. 
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endorphin, "KYOIORPHIN", tuftsin, thymopoietin, thymosin, 
"THYMOTHYMRIN", thymic humoral factor, blood thymic factor, 
tumor necrosis factor, col ony-inducinq factor, motilin, 
''DEINOKPHINE*', bombesin, neurotensin, cerulein, bradykinin, 
atrial natriuretic factor, nerve growth factor, cell growth 
factor, neurotrophic factor, endothelin-antagoniising 
peptide and their derivatives as well as th+\r fragments 
asnd de ri va t ?. ve thrrpnt . 

in the present invention, a physiologically active 
substance may be employed as it is or as a pharmaceutically 
acceptable salt thereof. 

A salt of a physiologically active substance having a basic 
group such as an amino group may for examole be a wit with 
an inorganic acid (referred to a.l*o n« *n inorganic free 
acid) [«.g., carbonic acid, bicarbonie acid, hydrochloric 
acid, sulfuric acid, nitric acid, boric acid and the lite) 
and with an organic acid (referred to also as an organic 
tree acid} (e.g., succinic acid, acetic acid, propinnir 
acid, tri Quoroacetic arid and the like), 

A salt of a physiologically active substance having f-m 
acidic group such as a carbo*yl cjroup may for Axampla be a 
sail- with an inorganic base (referred to alec as an 
inorganic free base) (e.g., an alkaline metal such oc 
sodium and potassium, an alkaline earth metal such as 
calcium and magnesium) or with an organic b«*e (referred to 
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also as an organic free base) (e.g., an organic amine .such 
as triethylumine, & basic amino acid such as arginine) . A 
physiologically active peptide may form a metal complex 
compound (e.g., copper complex, zinc complex and the like. 
5 [0008] 

A preferred example of such physiologically active peptide 
is an LH-RH rl*rivatlv« or it* salt which is useful for 
treating c i hormone-dependent: disease, especially a sex 
honnone-depenrienf rwrrr (c^.q., pm^tst* cancer, uterine 
10 cancer, mammary cancer, pituitary cancer and the like] , « 
sex hormone-dependent disease such as prostate hyperplasia, 
endome trios i s f hys teromyoma , precoci ous puber ty , 
dy ssme n o r r h oa , amcno r r h ea , p r ft men s t r u 0 1 3 y n d r ome , 
multilarulcir ovarian syndrome and the like, and useful as a 
15 contraceptive (or against infertility when utilizing a 
rebound *?f feet aftfjr discontinuation) . Also exemplified is 
an LH-RH derivative or its salt which is useful for 
treat:* no « benign or malignant turner which i:« not. sev 
harmone-depondent but is LK-RH sensitive. 
20 Typically, an LH-RH derivative or its salt may for Rxamp).^ 
bo the peptides described in Treatment with CnRH analogs: 
Controversies and perspectives, The Parthenon Publishing 
Group Ltd., (1996), JP-W-3- 503165, JP-A-3-101695, 7-97334 
and 8-259460. 
25 [000^.1 
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An LH-iUl de.rivat.ive may for example be an lh-RH agonist or 
an LH-RN antagonist, the latter my for example be a 
physiologically active peptide represented by Formula [I]: 
X-D2Nal-D4ClPhe-D3t»al-Ser-A-B-Leu-C-Pro-DAlaNH7 
wherein X denotes N MH*-f uroyl KUy or NAc, A denotes a 
residue selected from NMeTyr, Tyr, Aph(Ats) and NMeAph (At?.) , 
B denotes 5 residue selected from DLys{Nic), DCit, 
DLyatAsaglyNic), DLy* (AzaglyFur) , DhArg(F.t^, DAph(At«) and 
DhCi, and c denotes LyefNisp}, Arg or hArg(Et ft ) or its salt. 
An LH-RH agonist may for example be a physiologically 
active peptide represented by Formula [Hi: 
&-oxo-Pro-His-Trp-Sf?r-Tyr-Y-Leu-Arg-Pro-z 

wherein r denotes a residue rejected £rorc DLeu, DAI a, DTrp, 
DSer(tRu), D2Nel and DKis ( ImBal ) , nnri Z denotes NH-CjHs or 
Gly-NH- or its p«lt. one preferred especially is a peptide 
wherein y is DLeu, Z is NH-CrfU (i.e., a peptide 
represented by 5-nxo-Pro-His-Trp-ser-Tyr*DLeu-Leu-Arg-Pro- 

Any of these peptides con he produced by a method described 
in the foregoing references and specifications as well as a 
method in accordance therewith, 
f 0010] 

Abbreviations employed herein are listed below. 
Abbreviation Name 

N(4H 7 -furoyl)Gly: H-tetrohydrofurnyl glycine residue 
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15 



NAc : N-acetyl group 

D2Nal: D-3- (2-naphr.hyl ) alanine residua 

D4ClPhe: D-3- (4-chloro) phenylalanine residue 

D3Pzii : D-3- (3-pyridyl ) alanine residue 

NMeTyr : N-mothyityrosino residue 

hph ( Atz ) : N- [ 5 ' - (3 1 -vntno-1 1 H- \ ' , ? * ,4 • - 

triazolyl) J -phenylalanine residua 

NMeAph (At z ) : K~met hyl - ( r > » - ( 3 ' -ranino- 1 1 8-1 ' / 2 * , 4 • - 

triaaoiyl J J phenylalanine residua 



D- (Ci-N-nicot.inoyl) lysine residue 
D-eiLru 11 ine residue 
D-(azaglycylnicotinoyl) lysine 

D- (azaglycyituranyl) lysine residue 
D- ( N , N 1 ~d i et.hy ] ) homos r g i n i n e 



10 DJ,ys (Nic) : 
Dcit: 

DLyc* (AsaglyNic) : 
rtf&iduti 

DLys (AsaglyFur) : 
15 DhArcHEt^ : 
residue 

DAph <At7 ) : D-N- [ 5 1 - ( 3 ' -amino- 1 ' H- 1 ' , 2 1 , \ 1 - 

triazolyl) ) phenylalanine residue 

DhCi : D-homocitrulline residue 

20 LysfNisp): (e-N-ieopropyl) lysine residue 

hArg(Ety) : (N f N 1 -diethyl } homoarginine residue 

otherwise, an amino acid, wht=?n designated as an 
abbreviation, is represented as found in IUPAC-1UB 
Commission on Biochemical Nomenclature, European Journal of 

2 c j Biochemistry, Vol. 136, page 9 to 37 (19&4) or as customary 
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in the flrt, rind an amino acta, even when optical isomers 
thereof exist, means an L form unless otherwise specified. 
[0011] 

A hydroxynaphthoic acid employed in the invention is a 
5 naphthalene to which one hydroxyl group and one carbo*yI 
group ar# bound on different carbon atoms. Accordingly, 
there are 14 isomers in total which differ from each other 
in the position of the hydroxy! group in relation to each 
of the l-poaition and the 2-position at which the carboxyl 

10 group is hound to the naphthalene ring. Th*? invention may 
employ any of these isomer.?- as well as a mixture thereof at 
any ratio. As described below, one? having a higher acid 
dissociation constant is preferable, or one having a iower 
pKtf (pKa — Icq joKa wherein Ha is an acid dissociation 

15 constant) is preferable. A slightly water-soluble isomer 
is preferable. 

One also preferred is an isomer which is soluble- in an 
alcohol (tor example, cthanol and methanol). The 
expression "soluble in an *lnnhnl" mi>;inr; 1-H«t t-hf; 

20 solubility i for example in methanol/ is 10 g/L or higher* 

While the pKn of 3-hydrnxy-?-naphMiOic acid (pKtf-2.706, 
KAGAKURTNRAN, 1 7 , NIPPON KAGAKUKAI, Published on September 
25 , 1969) is the only known pKa among hydroxynaphthoic acid 
isomers t & comparison of the pKa between the three isomers 

2b of hydroxybenzoic acid aervca to give & useful in£ oniiation . 
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Thus, the pKas of m-hydroxybenzoic acid and p- 
hydroxybenroic acid are 4 or higher, while r.h% pK^ of o- 
hydroxybenzoic acid (salicylic acid) ia far lower {--2,754) . 
Accordingly, 3-hydroxy-2-naphthoic acid, l-hydroxy-2- 
5 naphthoic acid and 2-hydroxy-l-naphthoic acid sach having a 
c&rfooxyl group and a hydroxy! group bound to thi* adjarent 
carbon atonic in the naphthalene ring are preferred among 
the 14 isomer.? described abovft. 

A hydroxynaphthoj c acid may be a salt. Such salt may for 
If) example be a salt with an inorganic base (e.g., on alkaline 
metal such as sodium and potassium, an a Ilea line earth metal 
©uch as calcium and magnesium), with an organic base (e.g., 
fin organic amine such as triethylamine, a basic amino acid 
such as arqinine), or with ft transition metal (e.g., sine, 
15 iron, copper) an well as a romp] ex .sa] t > 
[0012] 

An example of a method for producing a h yd r oxy na phth on to of 
a physioloqically active substance of the invention is; 
defl c r :i bed be 1 ow . 

20 (l) A solution of a hydroxynaphtnoic acid in a hydrated 
organic solvent is loaded onto and adsorbed by a weakly 
basic ion exchange column until saturation, subsequently, 
the hydrated organic solvent is loaded to remove excessive 
hydroxynanhi-hoir. acid and then a solution of a 

25 physiologically active substance? or its salt in a hydrated 
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organic solvent is loaded to effect an ion exchange, and 
the resultant effluent is madft free of the solvent, Such 
hydra led organic solvent contains as an organic solvent an 
alcohol (e.g., methanol, ethanol), acetonitrile, 
5 tetrahydrof uran, dimethyl formamide and the like. A method 
for removing the .■solvent to precipitate a salt may bp a 
method known p«r se or a method in accordance therewith. 
For example, the soivpnt is rvripnr.itpd off w.ith adjusting 
the vacuum level using a rotary evaporator. 

10 [2) The exchange ion of a strongly basic ion exchange 
column has previously been replacod with a hydroxide ion 
and then is loaded with a solution oi a physiologically 
active: substance or its: salt in a hydra ted organic solvent 
whereby exchanging the basic groups into the hydroxides. 

15 The recovered effluent was used Co dissolve a 
hydroxynaphthoic acid in an amount less than the equivalent, 
concentrated to precipitate a salt, which i«* dri«ri if 
necessary after washing with water. 
[0013] 

20 Since a nydroxynapnthoate of a physiologically active 
substance is slightly water-soluble although the solubility 
may vary depending on ttit> physiologically active substance 
employed, it can bs used as a sustained release formulation 
utilizing the sustained releasing ability of the 

21 physiologically active peptide salt jtnelf or it can 
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fun. tier be formulated into a sustained release composition. 
A lactic acid~glycolic acid polymer employed in the 
invention is a lactic acichglycoiic acid polyrrior whose 
weight; average molecular weight multiplied by the amount 
5 (fimol) of the terminal carhoxyl group per unit maft.q (g) of 
the lactic acid-glycolic acid polymer is 1,200,000 to 
3,000,000 [inclusive), preferably 1,500,000 to 2,600,000 
(inclusive) , with one having a terminal fret? carboxyl group 
being employed prftfrvrnhly . 
10 J\ lactic acid-glycolic acid polymer may be in the form of a 
salt. Such salt may for example! he a salt with an 
inorganic base (e.g., an alkaline metal such as sodium and 
potassium, an alkaline earth metal such as calcium anri 
Biftgn^ium) ( with an organic base (e.q w an organic amine 
15 such as triethyiamine, a basic amino acid such as arginine) , 
or with a transition metal (e.g., zinc, iron, copper) as 
well as a complex salt* 
(0014) 

Such polymer has a £ molar ratio between lactic acid and 
20 glycol ie acid ranging preferably from About. 1.00/0 to about 
40/60, more preferably from about 100/0 to about 50/50. A 
lact.ic acid hornopoiymcr whose % molar ratio is 100/0 is 
also Rinployed preferably. 

The optical isomer ratio of lactic acid which is one of the 
25 lsast. repeat inq units of "lactic acidic? 1 yccl io acid 
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polymer" described above, when represented as Q-form/L-form 
(% mol/mol), is preferably about 75/25 to about 25/75. 
Those having a ratio of D-form/L-f orm ( ; <> mnl/mnl) 
especially of about G0/40 to about 30/70 are employed 
b frequently. 

The weight average molecular weight of: "lactic acid- 
glycolic acid polymer* 1 depr.-j.bed above i s usually about 
3,000 to about 100,000, preferably about 3,000 to about 
60,000, more prpf rc.rJib.ly about 3,000 to about 50,000, 

10 especially about 20, 000 to about. 50,000. 

A lactic acid-glycolic acid polymer o£ the invention may 
for example be a polymer having a weight average molecular 
weight multiplied by thn amount (umol) of the. terminal 
carboxyl qroup per unit mass (g> nf thr? IncH.r: nc\d- 

15 glycol ic acid polymer ot 1,200,000 to 3,000,000 ( JncJusi v») # 
more preferably a polymer having a weight average molecular 
weight multiplied by the amount (umol) of the terminal 
cnrhnxyl gmup p«r unit mass (g) o£ the lactic ecid- 
glycolic acid polymer of 1,500, 000 to 2,600,000 (inclusive?). 

20 The- poJydiapersity (weight average molecular weight/number 
average molecular weight) is usually about 1.2 to about 4.0, 
preferably about 1.5 to about 3.5, more prftfftrabSy about 
1.7 to about 3.0. 

The amount of the tree carboxyl group of "lactic acid- 
25 glycolio acid polymer" described flbnvei pv.r unit mass (g) of 
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the polymer is usually about 20 to about 1000 umol, more 
preferably about 40 to about 1000 jimol , A further 
preferable amount is about AO to about 95 ujitol, especially 
about 50 to about 90 [\n\ol . 
5 [0015J 

Preferred examples arc: 

(1) a lactic aciti-glycolic acid polymer whose weight 
avorage molecular weight is about 3, 000 to about. 100,000 
nnH whn ( =;p weight average molecular weight multiplied by the 
10 amount (pmol) of the terminal car boxy 3 group per unit mass 
(g) of the lactic acid-glycollc acid polymer is 1,700,000 
to 3,000,000 (inclusive); 

(?) a lactic acid-qlycolic acid polymer whose weight, 
averaqe molecular weight is About 3,000 Lo about 60,000 and 
15 whose weight average molecular weight multiplied by the 
amount (ujnol) of the terminal carboxyl group per unit mass 
(q) of the lactic acid-glycolic acid polymer ia 1,200,000 
t-rt 3, 000,000 (inclusive) ; 

(3) ^ lactic acid-glycolic acid polymer whose weight 
20 average molecule weight is about 3,000 to about SO, 000 and 
whose, weight average molecular weight multiplied by the 
amount, (fimol) of the terminal carboxyl group per unit mass 
(g) of the lactic acid-glycolic acid polymer is 1,200,000 
Lo 3, 000, 000 (inclusive); 
25 (4) a lactic acid-glycolic acid polymer whoso weight 
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average molecular weight is about 20,000 to about SO ,000 
and whose weight average molecular weight multiplied by th* 

amount (|*moi) of the terminal carbonyl group p<?r unit mass 
(g) of the lactic scld-q3 ycolic acid polymer is 1,200,000 
5 to 3,000,000 (inclusive); 

(5) a lactic acid-glycoiic acid polymer whose amount (praol) 
of the terminal carboxyl group per unit, mass (q) of the 
lactic ricld-glyrolir ririH polymnr is about 20 to about 1000 
nmol and whose weight average molecular weight multiplied 

j(] by the amount (ftmcD of the terminal carbo>:yl group per 
unit mass (a) of the lactic acid-glycolic acid polymer is 
1,200,000 to 3,000,000 (inclusive) ; 

(6) a lactic acid-glycollc acid polymer whose amount (utftol) 
of the terminal cetboxyl group per unit, maps {q) of the 

15 lactic acid-glycolic. acid polymer iff shout 40 to about 1000 
umo.l and whose weight average molecular weight multiplied 
by the amount (fimol) of the terminal rarbnxyl arnup ppr 
unit mass {9) of the lactic acid-glycolic acid polymer is 
1,200,000 to 3,000,000 (inclusive) ; 
20 {7 j a lactic acid-qlycolic acid polymer (a J whose weight 
Average molecular weight is about 3,000 to about 100,000, 
[b] whose amount (pnoj) of th« terminal earfooxyl group per 
unit mafia (g) of the lactic acid-glycolic acid polymer is 
about 20 to about 1000 ujtiol and [c] whose weight average 
_ 25 . molecular weight multiplied by the amount tumol) of the 
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terminal carboxyl group per unit mass (g) of thft lactic 
aeld-glycoUc acid polymer is 1,200,000 to 3,000,000 
(inclusive) ; 

(Fi) a lactic acid-cjl ycolio acid polymer la] whose weight 
5 average molecular weight is about 3,000 to about .100,000, 
[b] whose amount (fimolj of the terminal carfooxyi group per 
unit mass (gj of the lactic aciti-glycoiic acid polymer is 
about 40 to about 1000 pmol and [c] whose weight, average 
molecular weight multip'i ictd by the amount (umol) of the 
10 terminal carboxyi group per unit mass (y) of the luetic 
acid-glycolic acid polyroer is l r 20Cl r GuD to 3,000,000 
(inclusive) ; 

(9) a lactic acid-qlycolic acid polymer \a] whose weight 
average molecular weight is about 3,000 to about 60,000/ 

13 [b] whose amount (fimol) of the terminal carboxyi group per 
unit mass (g) of the lactic acid-glycolic acid polymer is 
about 20 to about 1000 fimol and [c] whos* weight flwrncr* 
molecular weight multiplied by the amount (umol) of th« 
terminal carbojfyl group per unit mass (g) of the lactic 

20 acid-glycolic acid polymer is 1,200,000 to 3,000,000 
(inclusive) ; 

(10) a lactic acid-glycolic acid polymer la} whose weight, 
average molecular weight is about 3,000 to abour. 60,000, 
[bj whose? amount (juncl} of the terminal carboxy] group per 

25 unit xiidtfs (g) of the lactic acid-glycolic acid polymer is 
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about 40 to about 1000 nmol and [c] whose weight, average 
molecular weight multiplied by the amount (uinol) of the 
terminal carboxy] group per unit mass (g) of the lactic 
acid-glycolic acid polymer is 1,200,000 to 3,000,000 
5 (Inclusive) ; 

(11) a lactic acid-glycolic acid polymer [a J whose weight 
average molecular weight, is about 3,000 to about 50,000, 
fh] who.sf! «mnuat (|,tmni) of thr f.nrroAnfl.! nnrboxyi group pen" 
unit mass (g) ox the lactic acid-glycolic acid polymer is 
10 about 20 to about. 1000 \xmol and Icj whose weight average 
molecular weight multiplied by the amount (pmol) of tho 
terminal carboxyl group per unit mass (g) of the lactic 
acid-glycolic acid polymer is 1,200,000 to 3,000,000 
(inclusive) ; 

15 (12) a lactic acid-clycolic acid polymer [a] whose weight 
average molecular weight is about 3,000 to about 50,000, 

[bj whose amount (hjtioI) of the terminal carboxy 1 group per 
unit mass (g) of the lactic acid-glycolic Acid polymer is 
about 40 to about 1000 jimoi and !c] whose weight average 
20 molecular weight multiplied by the amount (u,mol) of the 
terminal carboxy.1 group per unit mass (g) of the lactic 
acid-glycolic acid polymer is 1,200,000 to 3,000,000 
( inclusive ) ; 

(13) a lactic acid-glycolic acid polymer [a) whose weight 
25 average molecular; weight Is about 20, 000 to about 50,000, 
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lb] whose amount ( M mol) of ths terminal carboxyl group per 
"nit maas (g) of the lactic acid-glycolic acid polymer is 
about 20 to about 1000 n«io3 and (cj whose weight average 
molecular weight multiplied by the amount (umol) of the 
terminal carboayl group per unit mass (g) n f the lactic 
acld-glyoolic acid polymer is 1,200,000 to 3,000,000 
(inclusive); rind 

(.14) a lactic acid-glycolio arid polymer [a] whose weight 
average molecular weight is about 20,000 to .shout 50,000, 
[b) whose amount, { mo l) nf the terminal carboxyl group per 
unit mass (g) of the lactic acld-glycolic acid polymer is 
about 10 to about 1000 nmnJ and [c] whose weight average 
molecular weight multiplied by the amount (pmol) of the 
terminal carboseyl group per unit mass (g) of the .'lactic 
lb acid-glynolic acid polymer is 1,200,000 to 3,000,000 
(inclusive) . 

More preferred example are: 

(15) a lactic acid-glycolic acid polymer whose weight 
average molecular weight is. about 3,000 to about 100,000 
20 and whose weight average molecular weight multiplied by the 
amount, (umol) of the terminal r-.arboxyl group per unit mass 
<y) ol the lactic aciri-giycoli c acid polymer is 1,500,000 
to 2,600,000 (inclusive); 

(16) a lactic acid-glycolic acid polymer whose weight- 
average molecular weight is about 3,000 to about 60,000 and 



2b 
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whose weight average molecular weight multiplied by the 
amount (junol) of the terminal carboxyl group per unit, mass 
(q) of the lactic acid-glycnlir acid polymer is 1,500,000 
to 2,600,000 (inclusive); 
5 (17 > * lactic acid-glycolic «cid polymer whose* weight 
average molecular weight is about 3,000 to dbout 50,000 and 
who.ve weight average molecular weight multiplied by the 
amount (umal) ot tha terminal carboxyl group per unit mass 
(g> oi the 3actic acid-glycoJic acrid polymer is i r 500,000 
10 to 600, 000 finclusJ ve) ; 

(18) a "lactic acid-glycoiic acid polymer whose weight 
average molecular weight is about 20,000 to about 50,000 
and whose weight average molecular weight multiplied by the 
amount (umol) of the* terminal carboxyl group per unit me-ss 

15 (ci) ot thp lactic acid-glycclie acid polymer is 1,500,000 
to 2,600,000 (inclusive); 

(19) a lactic acid-glycolic acid poJymer whose amount 
(umoi; of the terminal carboxyl group per unit moss (gj 0 f 
the lactic dcid-alycolir. acid polymer is shout 2D to about 

0 1000 nmoi and whose weight avuran* molecular weight 
multiplied by the amount (umol) of the terminal carboxyl 
group nor unit mass IgJ of Lhe lactic acid-g< ycollr; acid 
polymer is 1,500,000 to 2,600,000 (inclusive); 
(20) n lactic acid-g.! yC o.1 ic acid polymer whose amount. 

:> (^mol) of the terminal carboxyl group per unit mac* (g) of 



PAGE 64/112 ^ RCVD AT 9/20/2006 12:05:21 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/42 * DNIS:2730913 * CSID: * DURATION (mm-ss):14-08 



09/20/2008 12:13 FAX @|0G5/112 



27 



the lnrtie acid-glycolic acxd polymer is about <i0 to about 
1000 umol and whoso weight average molccuW weight 
multipi.ted by the amount (pmol) of the terminal carboxyl 
group per unit mass (g) of the lactic acld-glycolic acid 
polymer .1,500,000 to 2,600,000 (inclusive); 
(21) a lactic acid-glycolic acid polymer (a) whose weight, 
average molecular weight is about 3,000 to About 100,000, 
[bj whose .amount ( M mol) of the terminal carboxyl group per 
unit mas?, (g) of the lactic acid-qiyco] ic acid polymer is 
about 20 to about 1000 umol and [cj whose weight average 
moiccular weight multiplied by the amount (junol) of the 
terminal carboxyl group per unit mass (g) of the lactic 
acid-giycolic acid polymer is 1,500,000 to 2,600,000 
(inclusive) ; 

(22) a lactic sci.d-glyco.lic acid polymer [ a j whose weight 
average molecular weight Is about 3,000 to about 100,000, 
fbl whose amount f^mcl) nf the terminal carboxyl group per 
unit, mass (g) of the lactic acid-glycolic acid polymer is 
about 40 to about 1000 umol and [c] whose weight average 
molecular weight multiplied by the amount < M moi| 0 f the 
terminal carboxyl group per unit man* <g) of the lactic 
aoid-glycoMc acid polymer is 1,500,000 to 2,600, 000 
(inclusive) ; 

(23) a lactic acid-olycollc acid polymer [ a ] whose weight 
25 flv*rsgc molecular weight is about 3,000 to about 60,000, 



20 
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[b] whose amount imol) of the terminal carboxyl group per 
unit mess fg) of the lactic acJd-glyeolic acid polymer is 
about 20 to about 1000 j^nol and [r] whose weight, average 
molecular weight multiplied by the amount (umol) of the 
5 terminal carboxyl group per unit ma da (g) of the lar.tic 
acid-glycolic acid polymer is 1,500,000 to 3,600,000 
(incJusive) ; 

a lactic acid-glycolic nr.i.d polymer [a] whose weight 
average molecular weight is about 3,000 to about. 60,000, 

10 (bj whoAft amount t^mnl] r>£ the terminal carboxyl group per 
unit masn (rj) o£ the lactic acid-glycolic acid polymer is 
about 40 to about 100D umol and [c] whosft weight average 
molecular weigh;: multiplied by the amount (pmol) of r.hn 
terminal carboxyl group per unit mas?! (gj of the lacLic 

15 acid-glycolic: acid polymrcr is 1, 500,000 to 2,600,000 
( .inclusive) ; 

(25) a lactic acid-glyeclic acid polymer [a] whoso wajght 
average molecular weight is about 3,000 to about 50, 000, 
fb] whose amount (jimol) of the terminal carboxyl group per 
20 unit mass (gj of the lactic acid-glycolic acid polymer is 
about 20 to about 1000 pmnl *nd [cj whosa weight average 
molf-r-uiar weight multiplied by the amount (jltjoj ) of the 
terminal carboxyl group per unit mass (g) or the lactic 
acid-glycolic acid polymer is 1,50(5, 000 to 2,600,000 
25 (inclusive) ; 
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10 



lb 



25 



(2b) a lactic acid-glyoolic acid polymer [a] whose weight 
average molecular weight is about 3,000 to about 50,000, 
lb J whose amount (junol) of the terminal carboxyl group per 
unit mass (g) of the lactic acid-giycolic acid polymer is 
about 4 0 to about 1000 mno.1 and fcj whose weight average 
molecular weight multiplied by the amount [pnol) nf the 
terminal carboxyi group pet: unit maaa (g) „f the lactic 
acid-glycolic acid polymer is 1,500,000 to 2,600,000 
( inclusive) ; 

(27} a lactic acid-glycolir acid polymer [a] whose weight 
average molecular weight is about 20,000 to about. 50,000, 

[b| whose amount f|imo]) ot the terminal carboxyi group per 
unit maa* (g) of the lactic acid-glycolic acid polymer in 
about 20 to about 1000 jimol and [c] whoso weight average 
molecular weight multiplied by the amount (umol) of the 
terminal carboxyl group per unit mas? (g) of the lactic 
acid-glycolic acid polymer is I P 500,000 to 2,600,000 
(inclusive) ; end, 

(28) a lactic acid-glycolic acid polymer [aj whose weight 
average molecular weight is about 20,000 to about $0,000, 

[bj whose amount (pmol) of the terminal carboxyi group per: 
unit mas3 fg) nf the lactic acid-glycolic acid polymer ir> 
about -10 to about 1000 jimoi and [c] whose weight average 
molecular weight multiplied by the amount (pmol) of the 
terminal carboxyi group per unit mass (<j) of the lactic 
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10 



acid-glycolic acid polymer is 1, 500, 000 to 2,600,000 
(inclusive) . 

A weight average molecular weighs a number average 
molecular weight, and d polydispersity mean 5 molecular 
weight as polystyrene determined by a gel permeation 
chromatography (GPC) usinq as standards 15 monodisperse 
polystyrenes who** weight average molecular weights are 
1/1 10, 000, 707, 000, 4^ , 64 5, 354, 000, 189, DOQ, 156, 055, 
98,300. 66,437, 37,200, 17,100, 9,830, 5,070. 2,500, 1,303 
and 504 and 0 polydiapcmiry calculated therefrom. The 
determination is performed using a high speed GPC 
instrument (TOSO, HLC-8120GPC, defection by differential 
refractive index) together with a GPC column KF604L*? 
( 5 HOW A denko) and chloroform as a mrth.UR phase, The flow 
IS rato ia 1 ml/miru 
(0016} 

An amount of a tree carbcxyl croup mentioned here means an 
amount determined by a labeling method (hcreindf tier 
referred to as a labeling method-based carboxyl group 
level). Typirally, in the case of a polylactic ardd, W ing 
of the polylactic acid is dis.iolvwd in 2 ml of a mixture of 
r>N hydrochloric: ncid/aceLonitrilo (v/v-4/96) and combined 
with 12 ml of a 0,01 M solution of o-nitrophenyihydrarii ne 
hydrochloride fONPH) [5N hydrochlorir. 

flcid/acetonitrile/othanol-1. 02/35/15) and 2 mi of a 0.15M 



20 
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solution of l-ethyl-3- (3-dimethyJamlnnpropyl) -carbodiimide 
hydrochloride <pyridinc/ethanol*«v/96v) , and after allowing 
the mixture to react at. AQ Q C for 30 minutes and then the 
solvent is distilinH off. The residue is washed with water 
■> (4 times), dissolved in 2 ml of acetonitrile, combined with 
1 ml of a 0.5 moi/L ethanoiic solution of potassium 
hydroxide, and allowed to react at 60 'C for 30 minutes. 
The reaction mixture j* diluted with a 1.5 N aqueous 
solution of sodium hydroxide to make Y ml f which is 
10 Admitted for the absorbancn nf 544 nm A (/err;) using a 1.5 N 
aqueous solution of sodium hydroxide as a reference 
standard. On the other hand, an aqueous solution of DJ> 
lactic acid is used as a standard to examine for its free 
carboxyl group C mol/L by means o£ an alkali titration, and 
15 subjected to an ONPH labeling mot nod to convert into DL- 
lactic acid hydrazine, which ig then examined for the 
absorbance at 544 nm B</cm), based on which the molar 
amount o.f thft iree carboxyl group per unit nicies )q) nf the 
polymer is calculated in aecnrriflnce with the following 
?0 equation, 

F COOH ] (mo 1 /g ) * ( A YC } / f W8 ) 
[00173 

This •'amount of the carboxyl group" can be obtained sisc by 
dissolving a lactic acid-glycolic acid polymer in a solvent 
>5 mixture of tolueno-acfttone-methanoi and titrating the* 
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resultant solution for the carboxyl group with an alcoholic 
solution of potassium hydroxide using phenolphthalein as an 
indicator (hereinafter * value obtained by this method is 
referred to as "alkali titration-based carboxyl group 
5 level") , 

Since the rate at which a lactic acid-glycolic acid polymer 
is degraded and disappears is reduced usual} y al pi reduced 
ratio of glycolic acid although ir. may vary greatly 
depending on the copolymer composition, the mo.lnrcu.lnr 
10 weight or the free carboxyl group leveS, it J* possible to 
prolong the release duration by means of reducing the? 
glycol In acid ratio or increasing tha molecular weight 
simultaneously with reducing the free? carboxyl group level.. 
[0018] 

15 Such "lactic acid-glycolic acid polymer" can be produced 
for example by a non-catalytic dehydrative condensation 
polymerization ( JP-a-61-28521) from lactic acid and 
glycoiic acid or by a ring-opening pol ymeri EdCion usinq a 
catalyst frnm cyclic: diester compounds such as lactldes and 

20 glycolides (encyclopedic Handbook of Biomateriai3 and 
BinRnninpering Par': A:Materiais, Volume 2, Marcel bekkez, 
Inc, 1995} . While a polymer obtained by the known ring- 
opening polymerization described above may sometJnies be a 
polymer having no free carboxyl group at its terminal/ such 

25 polymer can be converted into a pnlymwr having a certain 
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amount of the carboxyl group per unit mas,- for pimple by 
means of hydrolysis described in ft-a-0S395;2$ prior to its 
use. 
[0019] 

5 "Lactic acid-glycolic acid polymer having a terminal frw 
carboxyl group" can readily his produced hy k known method 
(f.nr example, a non-catalytic dehydrative condensation 
polymerization, JP-A-61-28521 ) nr hy the following methods. 
(J.) Firr.t, a cyclic ester compound is subjected to a 
10 polymerization using « polymerisation catalyst, in the 
presence of a carboxyl-protected hydroxymonocarboxyiio acid* 
derivative (e-g. t-butyl D- lactate, benzyl L-inr.tate) or a 
carboxyl -protected hyrtroxydicarboxylic acid derivative 
/ dibansyl cartronabe, di-t-butyl 

15 dihydroxyethylmalonatej - 

"Carboxyl-protected hydroxymonocarboxylic acid derivative" 
or "carboxyl-protectod hydroxydicarboxyiir acid derivative" 
mentioned nhnvrs may for e-xarcplG be a hydroxycarboxylic acid 
derivative whose carboxyl group (-COOH) is amidatod (- 
?0 CONH:) or estfcrififd <~COOfc), with a hydroxycarboxylic acid 
derivative whose carboxyl group f-COOH) ia estf-rificd (- 
COOR) being preferred. 
[0020] 

R in an eater mentioned h«re may for example be a d- e alky J 
IS group such 2s methyl, ethyl, n-propyl, isopropyl, n-buty-i 
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and t-butyi, a C»-» cycloalfcyi group ouch as cyc.inp-ntyl and 
cyclwhexyl, a C P . U aryl. group such ae phony] and a-n«phthyX, 
5 C-,.. V! aralkyl group including a phenyl -Ci. a alkyl group 
•such as ben 2y l and phenfcthyl or an a-naphthyl-C,., alley,], 
group such as n-naphthylmethyl. Among those .listed above, 
a t-bucyl group and a benayl group &r<? preferred. 
"Cyclic After compound" mentioned above may for example be 
a cyclic compound having at least one e »t-ex bond within the 
ring. Those which are rMrwnplif led typically are « cyclic 
monaster compound (.Lactone! and a cyclic di ester compound 
(lacti.de) . 

"Cyclic monmKter compound" mentioned above may for example 
be a 4-amborftd cyciir lactone (fl-propiolactone, 0- 
butyrol acton*. p-isovalerolactone, P-eaprolactone, p- 
isocaproJactone, p-methyl-p-valerolacton* and the like), a 
5-membecAd cyclic lactone (y-butyrolactone, y-vaicrolacton© 
and tliP like), * 6-membered cyclic, .lactone (8-valorolactone. 
and the Like), a -/-numbered cyclic lactone fe-capmlactone 
and the like), P -dioxanone, l/S-dioxepan-Z-one and the like. 
[0021] 

"Cyclic diesLir compound" mentioned above may for example 
be a compound represented by Formula: 
i Chemical formula ].) 
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0 

wherein R 1 and R' are Lhc same or different and each 
denotes cj hydrogen atom or a alkyi group .surh £is mathyl, 
athyl, n-propyi, isnpropyl, n-butyl and. t-butyl), and 
5 , preferably a lactido wherein R* is a hydrogen Atom and R s 
is a methyl group or p*nh or R ; and P. 2 is a hydrogen atom. 
Those exemplified typically arc glyeolide, Waor.ide, D- 
lactide, Dl.-lactide, meso-lactide, 3-methyl-i, 3-dioxane- 
2,5-d.ione (including optical isomers) and the Like. 
.10 "Polymerization catalyst 1 ' mentioned above may for example 
be an organic r in-based catalyst {e.g., tin octylate, di-n- 
butyl tin dilaurate, tetraphenyltin) , an aluminum-based 
catalyst (c.q. f triethylaluminumi and a sine-based catalyst 
(e.g. , diethyl zinc) . 
l-y Aluminum-based and ainc-hn.iipd catalysts are preferred for 
thp purpose of removing a solvent easily alter a rrnr.tion, 
while a zinc-baaed catalyst. i* preferred for th« purpose of 
ensuring the safer. y o£ residual catalydt if any. 
A solvent for n polymerisat ion catalyst, is benzeno, hexano, 
toluene: rind the lite, witn hexane and toluene being 
preferred especially, 
r 0022 J 
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"Polymerization method" may bo a bulk polymerisation in 
which a reactant is U3ed cj:s b*»inrj melted or * solution 
polymerization in which a react ant is employed as being 
dissolved in a suitable- solvent (for example, benzene, 
5 toluene, xylene, decaiin, and dimethyl forroamide) . ft 
preferred solvent is toluene, xylene and the like. while 
the polymerization temperature is not limited particularly, 
a bulk polymerization may employ a temperature: capable of 
melting a rranrpnt at the Initiation of the reaction or 
10 higher, usually 100 to 300*0, and rj solution polymerisation 
usually employs room temperature to ISO °C with using a 
condenser for reflux or a pressure-resistant reactor whr?n 
the reaction temperature exceeds rh^ boiling point of the 
rnnrtian solution. While the polymerisation time period 
113 may vary depending on the polymerization temperature, other 
reaction conditions and intended polymer characteristics, 
it may for example be 10 minuted to 12 hour?. After tftp 
reaction, the rc-ictinn mixture is dissolved in a suitable 
solvent (for example, acetone, dichloromcthane, chlo.rr»fnrmi , 
20 combined with an acrid (for example, hydrochloric acid, 
acetic anhydride, trif luoroecetic acid) to terminate the? 
polymerization, and then precipitated for example by mixing 
with a solvent which does not dissolve an intended product 
(for example, alcohol, water, ethpr, iscpropyl ether) in 
25 accorHnnre with a standard method, whereby isolating a 
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lactic acld-glycolic acid polymer having a protected 
carboxyl group at its ©-terminal. 

A polymerisation not hod according to the invention employs 
a carboxyi -protected hydroxycarboxylic acid derivative 
5 (e.g., t-butyl n-lactate, benzyl L-lactat*) or m cartooayi- 
protected hydroxydicarboxy.Uc acid derivative (e.g. , 
dibemy] tartronala, di-t-butyl 2-hydroxyet-hybnalonate) 
instead of & protonic chain transfftr agent such as methanol 
employed conventionally. 
10 {00231 

By using surdi carboxyl -protected hydroxycarboxylic arid 
derivative (e.g., t -butyl D-lactate, bunryl L-lactate) or 
carboxyl-protected hydroxydicarboxylic acid derivative 
(e.g., dibenzyl tortronate, di-t-butyl 2- 

15 liydroxyethylmalonate) as a protonic chain transfer agent, 
fa | it is possible to control the molocular weighs on the 
basis of the input oompositinn, And fb] a deprotection 
after the polymerization sewes to make the carboxyl nroup 

free at the w-terminal of the resultant lactic acid- 
!0 glycoiic aciri polymer. 
[0024] 

(2) Subsequently, a lactic acid-glyoolic acid polymer 
having a protected carboxyl nroup $z its to-termina] 
obtained by the polymerization in above-mentioned (1) is 
& deprotect^d to obtain an .intended lactic acid-glycolic acid 
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polymer having z free" carboayl group at its ^-terminal. 
A protecting group can be deprotccted by h method known per 
sc. While the method may bo. any method as long as it can 
remove the protective group without affecting the ester 
bond of a polyfhydroxycarboxylic acid] adversely, it may 
typirally be a reduction, an *cid decompoa.iLinn and the 
like, 

A reduction method may for example be a catalytic 
hydrogenation using a catalyer [p.n., palladium on carbon, 
palladium black, platinum oxide}, a reduction with sodium 
in a liquid ammonium and * reduction with dithiothreitol . 
In the case for example thai, a polymer having a carboxyl 
group protected by a benzyl nmup at its w-terminal is 
hydroqenoted cataiytinnlly, the polymer dissolved typically 
in ethyl acetate, dichloromethon, chloroform and the like 
is combined with a palladium on carbon, bubbled with 
hydrogen with stirring vigorously at room temperature for 
ibout 2D minuteo to about 4 hour*, whereby accomplishing 
depro Lection. 

An acid decomposition may for example be an acid 
decomposition using an inorganic acid (e.g., hydrogen 
fluoride, hydrogen bromide/ hydrogen ch.loride) or an 
organic: ecid (e.q., trifluoroacotic acid, methaneaulfonic 
arid, trifluoromethanosulfonic acid) aa wp.li as a mixture 
25 _ thereof. If necessary, the acid decomposition may be. 



15 
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performed in the presence of a cation scavenger (e.g., 
aniyol, phenol, thioani«ol). In the case for example that 
a poJymer having a carboxyl group protected by o t-butyl 
group at its to- terminal is subjected to an acid 
5 decomposition, tho polymer dissolved typically in 
dichloromethdne, xylene, toluene and the like is combined 
with trifluomacetic acid in an appropriate amount or the 
polymer i» dissolved in tritluoroacetic arid, and then the 
mixture i.5 stirred at room temperature for about 1 hour, 
10 whereby accomplishing deprolection* 

Preferably, an acid decomposition may also i>s conducted 
Immediately after a polymerization react ion, and jn ^ur.h 
case it serves also as a polymerization termination 
reaction . 

15 Also if necessary, a Lactic acid-g] ycolic acid polymer 
obtained by a dsprotection described above can be subjected 
to an acid hydrolysis to adjust the weight average 
molecular weight, the number average molecular weiqht or 
chc terminal carboxyl group level as intended. Typically, 

20 a method described in ep-a-0839525 or a method in 
accordance therewith may be employed, 
[0025} 

A lactic acid-qlycoiic acid polymer obtained aa described 
above can be used as a baa* for producing a sustained 
release f ni*mu .1 alien , 
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A polymer having & non-specific irree carboxyl group at its 
t.ermi nal nan be produced by a known method (for example, 
see W094/16SB7) . 

Furthermore, a lactic acid-glycolie acid polymer whose 
5 terminal has been converted into a free carboxyl group by 
means ot a chemir*! treatment aftftr a ring-opening 
polymerization is available commercially tor example frnm 
Boehrincier Ingelheim KG. 

A lactic acid-glycol.i o acid polymer may be present as a 
10 salt (such cts those listed above) , which can be produced 
for example by (a) a method in which a lactic acid-giycolic 
acid polymer having g carboxyl group escribed above 
dissolved in *n organic solvent is combined with an aqueous 
solution containing an inorganic base (e.g., an alkaline 
15 metal such as sodium and potassium, an alkaline earth metal 
such as calcium and magnesium} or with an organic base 
(e.g., an organic amine sarrh triethylamine, a basic 

amino acid such as arglnine) Lo effect an ion exchanging 
reaction, followed by an iaolatinn nf the polymer as a salt, 
20 fh) fi method in which a weak acid salt of a base listed in 
abovc-menr.joned fa) (for example, acetate and glycolate) is? 
dissolved in a solution of a lactic acid-glycolic acid 
polymer having a carboxyl group described Above in an 
organic solvent, and then r.he lactic acid-glycolic acid 
2b polymer in the form of * salt is isolated, (c) a method in 
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which a lactic acid-glycolic acid polymer having a carboxyl 
group described above dissolved in an organic solvent is 
combined with a weak acid salt (for example, acetate and 
glycolate) or an oxide of a transition metal (e.g., -.inc, 
iron, copper) and then the lactic acid-glycolic acid 
polymer in the form of a salt 3s isolated. 

roo?6] 

While the weight ratio of a physiologically activ* 
subst.nnce in a composition of the invention may vary 
depending on the ty P< = of the physiologically active 
subst.ir.ee, the pharmacological effects desired and the 
duration thereof, it is about 0.001 to about 50 5 by weight, 
preferably about 0.02 to about 40 » by weight, more 
preferably about 0.1 to about 30 * by weight, most 
preferably 12 to 24 fc by weight in the case of a 
physiologically active peptide or it? salt based on the 
total amount of the physiologically active substance or its 
salt, a hydroxy-naphthoic acid or its salt and a lactic 
acid-glycolic acid polymer nr Us salt when latter three 
components *.re contained in a sustained relea.it; composition, 
and about 0.01 to about 80 I by weight, preferably about 
0.1 to about 50 ft by w«iqht in the case of a non-pepUtto 
physiologically active substance or .its salt. Similar 
ranges of the weight, ratio are applicable even *h»n a 
hydroxynaphthoate of a phya.iologica.11y active substance j» 
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contained. Jn the case of * sustained release composition 
comprising a » a lt or a physiologically active peptide 
(designated here a* (A)) with a hydroxynaphthoic acid 
(designated here as (3)), the weight ratio of (A) based on 
the total amount of (A) + (&> i a usually about 5 to about 
90 I by weight, preferably shout 10 to about 3b % by weight, 
mor« preferably about 15 to about 80 £ by weight, 
especially about 30 to tthnut 4 by weight- 
In hhn ca.siP of s sustained release composition containinq 
three components, namely, r physiologically active 
substance or its salt, 5 hydroxynaphthoic acid or its »#ilt 
and a lactic acid~glycolic acid polyiwsr or its salt, the 
amount of the hyrtrovynaphthoie acid or its salt per 1 mole 
of the physiologically active substance or its salt is 
about 1/2 to about 2 moles, pre.terab.ly about j/4 to about 
4/3 moles, especially about 4/5 to about fi/S moles. 
[0027] 

A procedure for designing * composition of the invent Ion is 
discussed below with referring to a sustained release 
composition containing three components, namely, a 
physiologically active substance/ a hydroxynaphthoic acid 
and a lactic aciri-glycolic acid polymer in which the 
physiologically active substance is a bn*ic substance. in 
this case, the composition contains the physiologically 
dr.ri.ve substance as a bane and the hydroxynaphthoic acid as 
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•an acid, each of which establishes its dissociation 
equilibrium in a hydrated state or in the presence of a 
trace amount o.C water at any time point during the 
production of the composition in any case that, it is 
incorporated as a free form or h salt into the composition. 
Since a salt which a slightly water-soluble 
hydroxynaphthoic acid forms together with a Physiologically 
activr substance is considered to be slightly water-soluble 
although the solubility may vary depending on the 
physiologically active substance employed, the dissociation 
equilibrium serves favorably for the formation of such 
slightly water-soluble salt. 

In order to produce a composition containing a basic 
Physiologically active substance at a high concentration, 
it: is preferable in view of the dissociation equilibrium 
discussed above tc protonate almost ail of the 
physiologically active substance to form a slightly water- 
soluble salt described above. For this purpose, it i s 
preferable that d hydroxynaphtholc acid or its salt in an 
amount at. least almost equivalent to the physiologically 
active substance or its salt is incorporated. 
The mechanism by which o physiologically active substance 
contained in a composition is released sustaincdly .is then 
discussed below. Tho physiologically active substance has 
mostly been proton* t-.*d and exists together with an 
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accompanying counter ion in the composition described above- 
The counter Ion u mainly a bydrcwynaphthoic acid 
(preferably a hydroxyrvi.pht.oic acid). After an 

administration of tha composition to a living body, the 
5 lactic acid-glycolic acid polymer undergoes a degradation 
to form its oligomers and monomers, and e*rh of the 
resultant oligomers (lactic acid-gJ.ycolic acid oligomers) 
ana monomers {lactic acid or gJycoUc acid) surely has one 
carboxyi. group, which can al«o serves as a counter ion for 
10 th* physiologically active substance*. While the 

physiologically active instance is released in a manner 
involving no transfer of an electric charge, i.e., j.t i* 
released as a salt accompanied with n counter ion, 
transferable counter ion. species may for example be 
hydroxynaphthoir acids, lactic acid-glycolic arid oligomers 
(having transferable molecular weights) and monomers 
(lactic acid or giycolic acid). 

When two or more acids are present .-simultaneously, a salt 
with a strong acid is formed predominantly in general, 
although the predominance may vary depending on the ratio. 
With regard to the pKa nf a hydroxynaphthoic acid, the pKn 
for example of 3-hydroxy~2-naphthoic acid is 2.708 
( KAGAKUBINRAt) , U, NIPPON KAGAKUKftl. Published On September 
25, 1965). On the ether hand, the pKa of the carbexyi 
group of a lactic acid-giycoJAr. acid oligomer is net known, 



15 



PAGE 82/1 12 * RCVD AT 9/20/2006 12:05:21 PM (Eastern Daylight Time] * SVR:USPTO-EFXRF-6f42 * DNIS:2730913 * CSK): « DURATION (mm-ss): 1W8 



09/20/200G 12:15 FAX @ 083/1 12 



45 



10 



15 



20 



but it can be calculated from the pKa of lactic scid or 
oiycolic acid (-3.86 or 3.83) in accordance with the 
principJe that "the change in the free energy by the 
introduction of s substituent can be subjected to an 
approximation on the basis of addition ruls". The 
contribution of a subsr.ir.uent to a dissociation constant 
was determined and can be utilized (Table 4.1, » pKd 
Prediction for Orgnnic Acid and Doses", D.D.Perrin, 
fi.Denowity and E. P. Sergeant, 1961). The pKas of a hydroxyl 
group and an cater bond are represented as follows: 
ApKa (OH)-— o. c>c 
ApKa (ester bond) — 1.7. 

Accordingly, the pKa of a carboxyi group in a lactic acid- 
glycoHc acid oligomer, when tnking the contribution of an 
ester bond which ts closest to the dissociated croup into 
consideration, is represented as follows: 

pKe-pKof lectin acid or glycolic acid) -ApKn (OH) +ApKa (ester 
bond) -3. 06 or 3.03. Accordingly, a hyrirweynaphthoic acid 
is an acid which is stronger than lactic acid (pK«-3.86j f 
glycolic acid <pKa«3.83) and the lactic ncid-gjycolic acid 
oligomer, and thus it is possible that the salt of the 
hydroxynaphthoic acid and the physiologically active 
substance is formed predominantly in the composition 
described above and that the characteristic of -he suit 
predominantly determines the sustained release profile 0 £ 



PAGE 83/112 * RCVD AT 9/20/2006 12:05:21 PM [Eastern Daylight Time] * SVR:USPTOIFXRF-6M2 ' DNIS:2730913 * CSID: 1 DURATION (mm-ss):14-08 



09/20/2006 12:15 FAX 



©084/1 12 



46 

the physiologically active substance £ rom the compos! i* j.nn . 
A physiologically active substance employed here may for 
***mplc be/ a physiologically active substance mentioned 
above. 

5 In this context, the fact that the salt formed from th« 
hytiroxynaphthoic acid with the physiologically active 
substance is slightly water-soluble rather than water- 
insoluble serves favorably for the sustained release 
mechanism. Thus, since a predominant existence of a salt 
D ot the hydroxynaphthoic etc id which is stronger than the 
lactic acid-glynolic acid oligomer arid the monomers among 
Lransrerable physiologically active substance sialtn at an 
early stage of the release nr. evident from the discussion 
on th« acid dissociation constant described above allows 
Che solubility and the tissue distribution performance of 
the salt to be determinant factors ot a release rate of the 
physiologically active substance, the initial release 
pattern of the mibstance can be adjusted on the basis of 
the amount of the hydroxynaphthoic acid rn be added. 
•Subsequently, a rtRr.rease in the hydroxynaphthoic acid and 
an increase in the oligomers and the monomers formed as a 
result of the hydrolysis of the lactic acid-glycolic acid 
polymer lead to gradual predominance of the rwi*wse 
mechanism of the physiologically active substance whose 
counter ions are the oligomers and the monomers, whereby 
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maintaining a stable release of the physiologically active 
substanc« even after the hydroxynaphlhnic acid is depleted 
.substantially from "composition" described above. Am 
increased efficiency in incorporating the physiologically 
5 active oubstance during the manufacturing process of the 
sustained release composition and an ability of suppressing 
an initial excessive relume after an administration of the 
physiologically active substance incorporated can similarly 
bo explained. 

10 Also *xpj.n tried similarly by the mechanism described above 
is * rola of o hydroxynaphthoin arid in a sustained raldasa 
composition containing a hydroxynaphthoate of n 
physiologically active peptide, 
(0028.1 

15 Thi» term H wac©r- insoluble' 1 used here means that the mass of 
a substance dissolved in 1L of a solution after stirring 
said substance at a temperature of 40 °C or lower .in 
dist.11l«d water for A hours 25 rog or less. 
The term "jOicjhtly water-insoluble" used herein munis that 
20 the mas*? described above is cir^i^r than 26 mg and not 
greater than A n. when the relevant substance is a salt of 
a physiologically Active substance, then the mass of the 
physiologically active substance dissolved in the procedure 
described above* is subjected to the definition described 
25 above. 
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While the morphology of a sustained release composition in 
the invention' it not limited particularly, it in pr«fprahly 
a microportiole, Mpfir.ially a microsphere (also referred to 
as a microcapsule in the case of a sustained release 
5 composition containing a lactic acid-glyco.1 j.c acid polymer), 
A microsphere mentioned hero means an injectable spherical 
microp«irticle capable of being dispersed in d solution. 
The morphology can be verified for example by an 
observation using a scanning elect- ron microscope - 
10 [0029] 

Mode for Carrying out the Invention: 

A method for producing a an jnventive sustained release 
composition comprising * physiologically active substance 
or its salt, a hydrtixynnphthoic acid or its sail and a 
3.. j: i lacLic acid-glycclic acid polymer or ita salt is described 
be Jow with exemplifying a microcapsule. 
(I) Jn-water dryinq method 
(i) O/W method 

In this method, a solution or a hydroxynaphthoic acid or 
!0 Jxs salt and a lactic acid-glycolic acid polymer or its 
salt in an organic solvent Is prepared first. An orqanic 
solvent u&Qd for producinq an inventive austisinnd release 
formulation preferably has a boiling point, of 3 20 *C or 
.] ower . 

5 Such orqanic solvent may for example bo a haiogonat^d 
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hydrocarbon (e.g., dichloromethane, chloroform, 
dich.1oroftr.hane, trichloroet.hene. carbon tetrachloride), an 
other (e.g., ethyl ether, iaopropyl ether), a fatty acid 
*st«r (e.g., ethyl acetate, butyl acetate), an aromatic 
hydrocarbon (e.g., benzene, toluene, xylene), an alcohol 
(e.g., nthanol, methanol.) as well „* .Hcer.onir.rile. As an 
organic solvent for a lactic acid-glycolic acid polymer or 
its sa.U, dichloromethane is especially preierred. ' 
As an organic solvent for the hydroxynaphthoic acid or its 
salt, for example, a halogenated hydrocarbon (e.g., 

diehloromethane, chlorof orrr- j> kl , 

' r.nxuruiurrr., aicnleroe thane, 

trichloroethane. Carbon tetrachloride), an ether (».o., 

ethyl ether, isopropyj ether), a fatty acid ester (e.g., 

ethyl acetate, butyl acetate), an aromatic: hydrocarbon 

(e.g., benzene, toluene, xylene), an alcohol {e.g., eihanoi, 

methanol,, acetonitriln or the like is employed. Among 

these an alcohol or a mixture, of an alcohol and a 

halogenated hydrocarbon is especially preferred. 

The- hydroxynaphthoic acid or it* salt and the lactic acid- 

glycolic acid polymer or its salt may be dissolved 

separately and then mixed with each other, or the both may 

be disserved in an organic solvent mixture at a certain 

ratio. Among the solvents, a mixture of a halogonated 

hydrocarbon and an alcohol is employee! preferably, with a 

mixture of diehloromethane and ethanol being preierred 
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particularly. 

The etheno1 intent in an organic aoiv-nt mixture of 
dichioromethane and ethanol when using «thanol as an 
organic solvent to be mixed with dichloromethane is usually 
about 0.0! to about 50 % ( v /v) . more preferably about 0.05 
to about 40 % <v/vj, especially about 0.1 to about 3u 9 
(v/v) . 

WMi« the concentration of the lactic acid-glycol.i. c acid 
polymer in nn organic solvent solution may vary depending 
nn the molecular weight of the lactic acid-g.lycol.ic acid 
pc.lyn.er and the type or the organic solvent, it is usually 
abnot 0.5 to about. 70 5 by .eight, more preferably .bout 1 
to about (,0 ft by weight, especially about 2 to about 50 ft 
by weight, when using dichloromnthane as an organic solvent. 
Tho concentration of the hye»roxy,uiphthoic aC id or its wit 
in an organic solvent, when using a mixture of 
dichloromcthane and «Jwnol as an organic solvent, is 
dually about. 0.01 to about 10 * by weight, more preferably 
about 0.1 to about 5 % by weight, especially about 0.5 to 
about .1 K by weight. 

To thm solution of the hydrnxynaphtholc acid or its salt 
and the lactic »cid-g.).ycoiic acid polymer thus obtained in 
an organic solvent, a physiologically active sub.tanr.e or 
its salt is added and dissolved or dispersed. Then, the 
resultant organic solvent solution containing a composition 
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consisting of. Lh« physiologically active substance or its 
salt, the hydroxynaphthoic acid or its salt and the lactic 
an.id-glycol.ic acid polymer or its salt is added to an 
aqueous phase to form an 0 (oil phase) /W (aqueous phase) 
emi.lP.inn, and then the solvent in the oil phase is 
evaporated or dispersed in the aqueous phase, whereby 
preparing a microcapsule. The volume of this aqueous phase 
is usually about 1 to «hnut 10,000 times, more preferably 
about 5 to about. 50,000 times, especially about 10 to about 
2,000 times the volume of the oil phase. 

The outer ^ueous phase described above may contain an 
rcmuisifier. Such emulsifier may usually bo any emu' sif in- 
capable of forming a stable O/W emulsion. One employed 
typically is an anionic surfactant , sodium oleate, s , odium 
stearate, sodium Jnuryl sulfate and the like), a nonionic 
surfactant. (polyoxyethyione sorbitan tatty acid ester 
[Twe&n bo, Tween 60, available. from "ATRASPOWDER" J . a 
polyoxyethylene castor oil derivative [HCO-£0, HCO-50, 
available from "NIKKO CH5MJ.CAL.rM), polyvinylpyrrolidone, 
polyvinyl ajrohol, earboxymsthyl cellulose, lecithin, 
gelatin, hyaluronic acid and the like. Any of those listed 
above may be employed alone or in combination with each 
othrr. The concentration is preferably about 0.000:1. to 
about. 10 » by weight, more preferably about 0.003 to about 
5 6 by weight. 
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To th« outer aqueous pbas*. an osmotic agent may be added. 
This ©Miotic agent may be any substance giving an osmotic 
pressure in an aqueous solution thereof. 

Such osmotic agent may lor example be polyhydric alcohol, 
5 monohydric alcohol, monosaccharide, disaccharirie, 
oligosaccharide, amino acid as well as derivatives thereof. 
A polyhydric alcohol mentioned above may for example bi . a 
■trihydric alcohol such as glycerin, a pontahyriric alcohol 
such aa arabitol, xyiitol and mtonitol, a hcxahydric 
10 alcohol such oa Mnnifnl, sorbitol and dulcitol . .Among 
those listed above, a hexahydrie alcohol is preferred, with 
wamiitOl being especially preferred. 

A monohydric alcohol mentioned above may for example be 
methane), .thenol and isopropyl alcohol, with othono.1. being 
J."' prerorred. 

A monosaccharide mentioned above may for example be a 
pentose such us .rabincise, xylose, ribose and 2-deoxyribose, 
« hexes* such as glucose, fructose, galactose, «nnoee. 
sorbose, rhamnose and fumse, with a hGX03ft being pr<8ferr<ld> 
!0 An oligosaccharide mentioned above may for example be a 
tri.saccharide such as maltotrios* and reffinose and s 
tetrasaccharid*. such „ etachyoae, with a trisaecharide 
beinrj preferred. 

» derivatives of a monosaccharide, a disnccharide and an 
5 oi ^osaccharide described above may for example be 
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glucosamine galactoaamine. glucuronic acJri and 
galacturonic acid. 

An amino acid me nr. ion eel above m*\ r ho T 

rjuove may he any t-amino acid, Much 

a, glycine, leucine and arginine. L-*rginine. is preferred. 
Any of the... osmotic agents may be employed alone „ r in 
combination with each other. 

Any of these osmotic agents is u,.d at a concentre .ion 
c-iving the- osmotic pressure of th* outer a^eous phase 
which „ about i/M) to about . t . mes< pceferably about i/2s 

to about 7. time* the orotic pressure of physiological 



sal in*, 



A method for removing ftn organic solvit may be any method 
known per se or a method in accordance therewith. Por 
example, the organic solvent is ftvaporat.nl at atmospheric 
pressure or under incremental^ reduced pressure with 
birring using „ propeller stirrer, q magnetic stirrer or a 
ultrasonicaLino machine, or evaporated with adjnsiing th. 
vacuum level using a rotary evaporator, or evaporated 
gradually using a dialyzing membrane. 

A microcapsule th,, obtained , s imlated using fl 
contrrfugation or a filtration, and any free form, of the 
P^y.ioIogioaUy active substance or its „lt, the 
hyclroxynaphfhoic acid or it, salt, a vehicle, an emuL-Hfier 
and the u*. deposited on the surface oi th, microcapsule 
are washed off several times with distilled water, and then 
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dispersed agnir, in distilled water and lyophiUwd. 
During a manufacturing process, an anti-awregating agent 
«.*Y be added in order to prevent the aggregation between 
particle.. Such anti-aggr,g at ing agent may for example o« 
a water-soluble polysaccharide such a, mannitol, lactose, 
glucose and stcrches < 3U ch as corn starch), an amino acid 
such as glycine, a protein such as fibrin and collagen. 
Among these, mannitol is employed preferably. 
After a lyophiliMtion. water and the organic solvent 
contained in the microcapsule ran be removed if necessary 
under reduced ptwwr, by warming while avoiding the fusion 
between the microcapsule. Preferably, the warming i. s 
accomplished at a temperature wnich is higher .lightly than, 
the intermediate glass transition point, of a i BCtic acid _ 
Dycollc acid polymer determined by a deferential scanning 
calorimeter with raising the temperature by io to 20* per 
minute,. The intermediate glass transition point of a 
lactic acid-qlycolic acid polymer to „ temperature higher 
by about 30 * than this temperature is the range or the 
temperature at which the warming is abolished more 
preferably. Preferably, the warming is accompii shcd at a 
temperature within the range from the intermediate gias, 
transition point of a lactic acid-glycolic acid poi y «, r ,„ 
a temperature which is higher than the intermediate class 
transition point by 10*, more preferably at a temperature 
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within the range from the intermediate glass transition 
point to a temperature which i* higher than the 
intermediate glass transition point by $X. 
While the time period of the warming may vary depending on 
the amount of a microcapsule and the like, it i a usually 
about 12 hours: to about 2 68 hours, prwOrably about 24 
hours to about 120 hours, especially about 48 hour;? to 
about: 96 hours after the temperature of i-Hp microcapsule 
itself reached a certain temperature. 

A method for warming not limited particularly, as long 
as it enables a uniform wanning of a microcapsule bujk. 
Such warming method may for example be a method for warming 
and drying in a thermostat chamber, n fluidired lank, a 
mobile tank or a kiln, or a method for warming and drying 
with a microwave. Among these methods, a method for 
warming and drying in a thermostat chamber is preferred, 
f 0030] 

(U) W/O/H method (1) 

First, a solution ot a lactic acid-glyoolic acid polymer or 
its salt in an organic solvent is prepared. The organic 
solvent and rh* concentration of the lactic acid-gj.yco.Lic 
acid polymer or its salt in the organic solvent are similar 
to those described in the above-mentioned (J) (i» . Khf»n an 
organic solvent mixture i 0 employed, the ratio u aleo 
similar to that described in the above-mentioned 
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To a solution of the lactic acid-glycolic acid polymer or 
its salt in at) organic solvent thus obtained, a 
Physiologically active substance Or its salt is added and 
dissolved or dispersed. Then the resultant organic solvent 
solution (oil phase) containing a compo.sj.tion consisting of 
the physiologically active substance or its salt and the 
.lactic acirf-glycolic acid polymer or its salt 5s combined 
with a solution of a hydroxynaphthoic acid or its sell' (in 
the solvent such as water, an aqueous solvent, such as an 
alcohol [e.g., methanol, «thanol) r an aqueous solution of 
pyridine, an aqueous solution of dimethyiacet.oajiildej . The 
mixture is emulsified by a known method for example using a 
homogenize r or n ultra soil cat ion to form a K/C emulsion. 
Then Lhe resultant W/0 emulsinn consisting of the 
physiologically ar.ti.ve substance or its salt, thp 
hydroxynaphthoic acid or its salt and the lactic acid- 
glycolic acid polymer, or its sale is added to an aqueous 
phase to form a to (inner aqueous phase) /0 (oil phase) /w 
(outer aqueous phase) emulsinn, and then the solvent in the 
20 oil phase is evaporated to prepare a microcapsule. The 
volume o.C this outer aqueous phase is usually about I to 
about 10,000 tim*»s, more preferably about £> to about Ij.OOCl 
times, especially about 10 to about 2,000 times the volume 
of the oil phase. 
25 An emulsifier and an osmotic agent, which may be added to an 
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outer aqueous phase described above and the subsequent 
preparation are similar to those describe in the above- 
mentioned (I) (i). 
(0031.) 

(ill ) W/O/W method (2) 

First, a solution of * hydroxynaphthoic acid or its salt 
and a lactic aoid-glycolic aruri polymer or its salt in an 
organic solvent-, is prepared, and the resultant organic 
solvent solution ie referred to as an oil phase. This 
production method is similar to that described in tftc 
Above-mentions <I)(i). Alternatively, the 

hydroxynaphthoic acid or its salt and the lactic arid- 
fjiycclic acJd polymer or its salt may be formulated 
separately into organic ^nJvenr. solutions, and thereafter 
15 the both am mixed. while the concentration of the lactic 
aeid-cjlycolic acid polymer in an organic solvent solution 
may vary depending on tho molecular weight of the lactic 
acid-glycolic acid polymer and the type ot th« organic 
solvent, it is usually about 0.5 to about 70 * by weight, 
more preferably about 1 to about 60 ?, by weight, especially 
about 2 to about 50 * by weight, when using dichloromethane 
a» an organic solvent. 

Then a solution or a dispersion of a physiologically active 
substance or its salt fin the solvent such water and a 
mixture of water and an alcohol (e.g., methanol, ethanol)! 
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is prepared. 

The concentration at which the physiologically active 
solution or its salt; to be addnH is usually 0.001 jng/ml to 
10 q/ml, more prnferably 0.1 mg/mi to 5 g/mi, particularly 
.10 mg/raJ. to 3 q/ml . 

Known eolubilizer and stabilizer may be added. For 
disso.1v.inq or dispersing the physiologically active 
substance and the additives, hearing, shaking or stirring 
may be performed as long as the activity is not lost, and 
the resultant aqueous solution is referred to *s an inner 
aqueous phass. 

The inner aqueous phase and the oil phase obtained as 
described above is emulsified by a known method for example 
using a homogenizer or « ultm*onication to form a W/o 
15 emulsion. 

The volume of the oil phase to be mixed is usually about 1 
to about. 1,000 times, more preferably about 2 to about 100 
times, especially about 3 to about 10 time.-, the volume of 
the inner; water phase. 

The resultant w/c emulsion is usually about 10 to about 
10,000 ops, preferably about 100 to about 5,000 cps at 
about 12 to about 20°C. 

Then the resultant W/O emulsion consisting of the 
physiologically active substance or its salt, the 
hydroxynaphthole acid or its salt and r.he lactic acid- 
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glycol in acid polymer or its salt is added l-o an aqueous 
phase to form a W (inner aquwius phase] /0( oil phase) /w {outer 
aqueous phase) emulsion, and then the solvent in the oil 
phase is evaporated or diffused into the outer aqueous 
phase, whereby preparing a microcapsule. The volume of 
this outer aqueous phase is usu.ij.ly about 1 to about 10,000 
times, more preferably about 5 to about 50,000times, 
especially about 10 to about. 2,000 rimes the volume oJ! the 
oil phase. 

An emulsificr and an osmotic agent which may be added to an 
outer aqueous phase described above and the subsequent 
preparation are similar to those described in the abov*- 
mentioned (1) (i) . 
10032] 

(II) Phase separation method 

When a microcapsule is prepared by this method, , 
coacervating agent is added portionwim with stirring to a 
solution of a composition cone is ting of a physiologically 
active substance or its salt, « hydrnxynaphthoic acid or 
its salt and a lactic: acid-giycoli c acid polymer or its 
salt in an organic solvent described in the in-water drying 
method of the above-mentioned <i) to pr«cioitaf.e and 
solidify the microcapsule. Such coacervating agent is 
about. 0.01 to about 1,000 timf»s, preferably about 0.05 to 
about 500 timmx, particularly about 0.1 to about 200 times 
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the volume ot the oil phase. 

A coacerwiting agent, is not particularly limited as long as 
It if? a polymeric, mineral or vegetable compound miscible 
with an organic solvent and it does not allow a complex of 
a physiologically active substance or its salt with a 
hydroxynaphthoir: acid or its salt and a lectin acid- 
glycolio acid polymer or ita salt to be dissolved. Those 
exemplified typically are silicon oil, sesame oil. soybean 
nil, corn oil, cottonseed oil, coconut oil, linseed oil, 
mineral oils, n-hnxane, n-hoptane and the like. Any of 
thft ™ substance may be employed alone or in combination 
with each other. 

The microcapsule thus obtained is isolated, washed 
repetitively for e xaaipJ.A with heptane to make the 
15 composition consisting of the physiologically active 
substance or its salt, the hydroxynaphtnoic acid or its 
sell and the lactic acid-glycolic acid polymer or its sfl.lt 
free of the coacerwating agent and othftr material, and then 
dried under reduced pressure. Alternatively, the washing 
13 performed by the method similar to that described in the 
In-wator drying method in the above-mentioned (IJ(i), and 
then a lynphiii-aiton followed by a drying with warming is 
performed. 
100331 

25 (IIS) Spray-drying method 
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When a microcapsule is prepared by this method, a solution 
comprising a physiologically active substance or its salt, 
a hydroxynaphthoic arid or its salt and a lactic acid- 
glycnlic acid polymer or its salt in an organic solvent 
described in the in-water drying method of the abovp- 
mentinnecj (I) is sprayed via a nozzle into n drying chamber 
of a spray drier, whereby evaporating the organic solvent 
in , 3 micropnrticulato droplet within an extremely short 
period to prepare « microcapsule. Such nozslo may for 
example be n duai-.fiu.1d nozzle, a pressure nozzle, « 
rotating disc nostle and the like. subsequently, the 
washing ia performed if necessary by the method similar to 
that described in the in-water drying method in the above- 
mentioned fl) and then a iyophi.U'/.alton followed by a 
15 drying with warming .is performed. 

A microcapsule dosage form other than the microcapsule 
described above can be prepared by subjecting a solution 
comprising a physiologically nntive substance or its .--alt, 
a hydroxynaphthoic acid or Lis salt and a lonHc acid- 
gjycolic acid polymer or its *«lt in an organic solvent 
described in the in-water drying method of the above- 
mentioned microcapsule production method (TJ for example' to 
a rotary evaporator, where the organic solvent and w«ter 
are evaporated into dryness with controlling the vacuum 
25 .level, fol lowed by a pulverization using a jet mill and the 
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like, whereby obtaining a Cine powder (also referred to as 
a micro particle) . 

Thereafter, the pulverised fine powder may be washed by the 
method similar to chat described in the in-wawr drying 
method in the above-mentioned mierocapaule product ion 
••thod (I) and then a Jyophilisaiton followed by . drying 
with wetrming is performed. 

a microcapsule or a tine powder obtained here enables a 
medicament release correspond in* to the degradation rate of 
a lactic aeid-glycolic acid polymer employed. 
A sustained release composition according to the invention 
may be any dosage form such as a microsphere, a 
microcapsule, a fine powder (micropartir.le) and the like, 
it t* preferably in the form of a microcapsule. 
A sustained release composition according to the invention 
can be formulated as it i. s or employed as a startler, 
material to produce any of various dosage forms, ,uch as an 
intramuscular, subcutaneous or tissue injection or 
implantation formula t. inn, a nasal, rectal and intrauterine 
mucosal formulation, an oral formulation (e.g., solid 
dosage form such as capsule including hard and soft 
capsules, granuln and powder, liquid formulation such ac 
syrup, emulsion and suspension) and the like. 
When a sustained release composition according to the 
invention i e formulated into an injection formulation, it 
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ts formulated into an aqueous suspension together with a 
dispersing agent (e.g., surfactant such as Tween BO and 
HCO-60, polysaccharide such as sodium hyaluronato, 
carboxynnthyl celluio.se, sodium nrglnate and the like), a 
ft Preservative (e.g., methyiparaben, propylparaben), an 
isotonic .gent (e . g . f sodUtm chlorirtF , Knnltol( fl0| . Wtolj 
glucose, proline), or diapers*! together with a vegetable 
oil such a., sesame oil ami corn oil to prepare en oil 
suspension, whereby obtaining a practically utiHaable 
10 sustained release Inaction formulation. 
10034 J 

The Particle size of a sustained release composition 
according to the invention when employed as a suspension 
inject Jon formulation becomes acceptable when it allows the 
dispersing performance end the passage through the syringe 
needle to be satisfactory, and the mean particle si*e may 
for example be about 0.1 to about 300 m , preferably about 
0.5 to about 150 fm. more preferable about 1. t.n about 100 

JUTt. 

An septic formulation of a sustained release composition 
according to the invent J on can be obtained for example by * 
method in which the entire manufacturing process is 
performed aseptics lly, a method utilizing a sterilization 
with a gamma ray or a method in which a preservative ls 
added, although there i* no particular limitation. 
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Since a sustained release composition according to the 
invention has a low toxicity, it can be, used as a safe 
Pharmaceutical in a mammal (e.g., human, cattle, swine, doc, 
Cot, mouse, rat, rabhU). 

While the dose of a sustained release composition according 
to the invention may vary depending on the type and the 
content of a physiologically active substance as a min 
■Ingredient, the dosarj* form, tho duration of the release of 
the physiologically active aubstanr*, the target disease 
and the target, animal, it may be an effective amount of the 
physiologically active substance. A single doec of a 
physiologically active substance as a main ingredient, when 
the sustained release formulation is a 6-month formulation, 
is preferably about 0.01 ,„g tc nbout 10 mg/kg body weight a 
day in an adult, more preferably about 0.05 mg to about 5 
tug/ kg body weight. 

The single dose of a sustained release composition is 
Preferably about 0.05 mg to about 50 mg/kg body weight in 
an adult, more preferably about. 0.1 mg to about 30 mg/Jcg 
20 body weight. 

The frequency of the administration may be once in several! 
weeks, ones „ month or one- in several months (e.g., 3, 4 
or 6 months), depending on the type and the content of « 
physiologically active substance as a main ingredient, the 
25 doM ** £orm < thc duration nf the release . of the 
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physiologically active substance, the target disease the 
target animai and the like. 

While a sustained release composition according to the 
invention can be used a prophylactic and therapeutic 
agent against various diseases depending on the type of the 
Physiologically active substance contained therein, it, 
when containing M j.h-RH derivative as a physiologically 
active substance, can be ua*H as a prophylactic and 
therapeutic agent ngainst a hormone-dependent disease, 
especially a sex hormone-dependent cancer (e.g., prostate 
canc«r, uterine canr*r, .mammary cancer, pituitary cancer 
and the like), a sex hormone-dependent disease such as 
prostate hyperplasia, endometriosis, hyateromyoma, 
precocious puberty, dysmenorrhea, amenorrhea premenstrual 
syndrome, multilocular ovarian syndrome and the like, and 
useful as a contraceptive (or against infertility when 
utilizing a rebound effect after discontinuation). It is 
also useful for preventing or treating a hnnign or 
malignant tumor which is not. sex hormone-dependent but. i» 
20 LH-RH sensitive. 
10035] 
Examples : 

The present invention is further described with referring 
to the following Examples and Experiments, which are not 
25 intended to restrict the invention. 
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EXAMPLE 1. 

A solution of 1.2 g of the acetate of &-nxn-Pro-HI«-Trp- 
S*r-Tyr-DLeu-l*u-Arg-Pro-NH-C,H 6 (hereinafter abbreviated, 
as Peptic A, Takeda Chemical industries, Ltd.) dissolved 
in 1.2 ml B £ distilled water war, mixed with a solution of 
4-62 g oc a DL-lactic acid polymer (weight average 
molecular weigher 40,600, number av*.rsge molacular weight : 
21,800, terminal en.rboxy.1 group level: 52.7 pnol/g) and 
0.18 q of l-hyroxy-2-naphthoie acid dissolved in a solvent 
mixture of 8.25rrJ of dichlnromethaiw and 0.4 5 ,„1 0 £ ethanol, 
and emulsified using a homogoniser to form a W/o omoljiion. 
Then the W/O emulsion was poured into 1200 ml of a 0.1 % 
(«/w> aqueous solution of a polyvinyl alrnhol (EG-0O, 
Nippon Synthetic Chemical Industry Co., Ltd.) which had 
previously been k*pt at 15^, and agitated using a turbiri « 
homomixer at 7,000 rpm to form a W/O/W emulsion. This 
W/O/W emulsion was stirred at. room temperature for 3 hours 
to allow dichloromethane and ethan.,1 to he evaporated or 
diffused into the outer aqueous layGr , and then thf? qU 
phase w a3 solidified, sieved through a 75 urn mesh-sized 
sieve, centrifuge* St 2,000 rpm. for 5 minutes (05PH-22, 
Hitachi, Ltd.) to precipitate a microcapsule, which was 
then recovered. The microcapsule was dispersed again in 
distilled water, centrifuge again, washed to remove free 
component., and then recovered. To the recovered 
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microcapsule was added a small amount of distilled water to 
disperse; again. 0.3 g of mannitol w«* dissolved therein 
and then the mixture va* iyophiiizod to obtain a powder. 
The * recovery as mass of the microcapsule; was 46.91 «, and 
the Peptide A content of the microcapsule was 18.7 % while 
the J -hydroxys-naphthoic acid content was 2.57 6. 
[0036 J 

EXAMPLE 2 

A solution of 1.2 q of the fi^tate ol Peptide A dissolved 
in 1.2 m} of distilled water was mixed with a solution of 
4.62 g of. a DL- lactic acid polymer (weight average 
molecular weight: 40.600, number average molecular wight: 
21.800, terrain*! carboxyi group .level: 52.7 fimoi/g) and 
0.18 g of 3-hyroxy-2-na P hthoic acid dissolved in a solvent 
mixture of 7.5ml of diohloromo thane and 0.45 nil of ethanol, 
and emulsified using a homogenize? to form a W/O emulsion. 
Thereafter, the mixture was treated similarly to EXAMPLE 1 
to obtain a microcapsule powder. The % recovery as mass of 
the microcapsule was 53.18 %, and the Peptide ft content of 
the microcapsule was 17.59 V, while the 3-hydroxy-2- 
naphthoic acid content was 2.49 
(00371 

EXPERIMENT 1 

About 45 mg of each microcapsule obtained in EXAMPLES 1 and 
2 was dispersed in 0.J ml of a dispersion medium (0.15 mc 
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or carboxymethyl cellulose, 0.3 mq of polyeorbate 00, 15 nig 
of mannitoi dissolved in distilled water), and administered 
via a 22G injection needle subcutanoouely to a dorsal area 
of a 7-w«k old male SD rat. After a predetermined period, 
the rat waa sacrificed, and cha microcapsule ren.air.inn at 
the administration site woo taken out and examined for the 
Peptide A content, which mB divided by the initiaJ content 
to obtain a V, residue, whj.ch is shown in TnMe 1. 
T*bl«t 1, ?i Residue, Peptide? A 



Exam ple 1 example 2 



1 Day "~ 92"! 

2 Wft*ks 74.64 
4 WseJcs se!o^ 
8 Wee les 31.6% 

12 Weeks 28.3* ^'^ 

16 Weeks 24.5% ^'e* 

?? . Weck3 17 >*'*- 23.8% 

15.6?. 



93. 7? 
3G. 0!& 



26 ■ Wocks 12.6*. 



As evident from Table 1, both of thp microcapsule of" 
EXAMPLE 1 containing J -hydroxy- 2 -naphthoic acid and iJic 
microcapau.l« of example 2 containing 3-hycirojcy-2-naphthoic 
acid could contain the- physiologically active substance at 
high concentrations, and exhibited an extremely high 
suppressed effect on the initial »xcesslvg release of the 
physiologically ar.tivc substance. Any nf these 

microcapsules accomplished a .-sustained release of the 
physiologically active substance at a constant rate over an 
cxtremnly prolonged period. 
?0 [00J5S } 
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EXAMPLE 3 

A solution of 1.2 g of the acetate of Peptide A dissolved 
in 1.2 ml of distilled water was mixed with a solution of 
4.6^ g or; a Dl-lactic acid polymer (weight average 
molecular weight: 32,000, number average molecular weight: 
17, 800, terminal corboxyl group level: 72.1 ^ol/n) and 
0,18 g of 3-hyroxy-?-naphthoic acid dissolved in a solvent 
mixture of 7.5ml of dichJorometharm arid 0.45 ml of ethanoi, 
and emulsified using a homogonlztr to form a K/0 emulsion. 
Thereafter, the mixture was treated similarly to EXAMPLE I 
to obtain o microcapsule powder. The- I recovery a? mss of 
the microcapsule was 51.2 %, and the Peptide a content of 
the microcapsule was JfJ. 05 * while the 3-hydroxy-2- 
naphthoic acid rnntent was 2,12 . 
15 [0039J 

EXPERIMENT 2 

About. 250 mg of the microcapsule obtained in EXAMPLE 3 was 
dispersed in 3.5 ml of a dispersion medium (0.7S mg of 
carboxymethyl cellulose, 1.5 mg of poiy*nrbate 80, 75 mg of 
mann.it.ol dissolved in distilled water), and administered 
via a 22G injection noodle intramuscularly to a rump area 
of a bsagie. one the other hand, about 12S mg of this 
microcapsule was dispersed in 0.75 ml of a dispersion 
medium (0.375 mg of carboxymethyl cellulose, 0.75 mg of 
poivaorbate 80, 37. b mg of manni tol dissolved in distilled 



20 
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water), and administered via a 22G injection needle 
Hubcutanaously to a rump sroa of a beagle. After a 
predetermined period, a blood was tak*n from a forearm vein 
and axaminad for the 9 „r„n. .levels of Peptide A and 
testosterone, which are shown in Table 2. 
Table; 2, Intramuscular administration 



1 Day 

2 Weeks 
4 Weeks 
8 Weeks 
12 Weeks 
16 Weeks 
20 Weeks 

2 6 Ws$k& 
28 Weeks 
30 Weeks 
32 Weeks 
34 Weeks 
36 Weeks 



Pepcid© a (ng/mlj * Testosterone 



7.33 
0.76 

3.65 
1.56 
1*14 
0.59 
0.53 
0.48 

0,33 
0.37 
0.22 
0.14 



(ng/nil) 



5.31 
0-46 
0.58 

0.25 oc less 

0,2f> or losfi 

0.25 or 

0.25 or less 

0.25 C7r less 

0.25 or 1ms 

0.26 

0,79 

1.41 

0.94 



5 ubc u t a n oo a 5 adm i n j. s t ra r. i o n 



1 Day 

2 Weeks 
4 Weaks 

3 weeks 
12 Wcaks 
16 weeks 
20 HMks 
26 We^k.^ 
26 Weeks 
30 Wftfths 



Peptide A (ns/wuf 



17, 6.3. 

0.99 

0.62 

0. 76 
1.77 
1.57 
1.23 

1 . 93 

0,25 



evident trom Table 2, 



Testosterone 
(nq/ml) 



2.79 

1 .95 

i.M) 

0.68 

0.25 or 

0*25 or lees 

0.25 or less 

0. 33 

1. 59 
2.00 



the blood level 



th 



10 P^iologically active substance was maintained over 
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Period as .long as about 26 weeks, during which the 
twtosterone lev«l as an index of the efficacy was k»pt at 
a normal lev«] or lower, and then began to recover a normal 
level over a period of about 28 weeks to 3-5 weeks in 
reap*™* to the reduction in th« blood level of the 
physiologically active substance. Even when a 

liydro*yrwiphthoic acid is contained in the formulation, the. 
physiologically active .substance was present stably in the 
microcapsule for a prolonged period without losing its 
activity whereby being released eustainedly. it became 
also evident, that the stable efficacy was exhibited 
regardless of the administration modes. 
LO040] 
EXAMPLE 4 

a solution of 8*. 2 g of a DWaclic acid polymer (weight, 
average molecular weight: 28,300, number average molecular 
weight: 1-1, 700, labeling method-based carboxyl group level.- 
69.2 M mol/g) dissolved in 67 g of riichloromothan« and 87.7 
g of a solution obtained by dissolving 9 g of 3-hydroxy-2- 
naphthoic acid in 210 o of dichioromethane *nd 16.2 g 0 f 
athanol wore mixed and adjusted at 28.8*C. 219.2 g ot tnis 
organic aolveni- solution was weighed and mixed with an 
aqueous solution of 20.4 g of the acetate of Peptide A 
dissolved in. 18.6 g of distilled water k«nt at S<J.s°C, and 
the mixture was stirred for 5 minutes to emulsify oniv 
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cruriply, and then emulsified using a homogeniser at 10,000 
rpra for & minutes to form a w/o emulsion. Then this w/o 
emulsion was cooled to 1P..TC and then poured over a period 
of 5 minutes and 11 seconds into 20 L of a 0.1 * <w/w) 
aqueous solution of a polyvinyl alcohol (EC-4C, NIPPON 
SYNTHETIC CHEMICAL INDUSTRY CO., LTD. } which had previously 
been kept at 12. 7 1, arid agitated using HONOHZC LINE FLOW 
(TOKUSHUKIKAI) at 9, 000 rpm to form a W/O/W emulsion. This 
w/O/H pulsion was adjusted at 15 1 for 30 minutes, and 
then stirred without adJi:.iHng the temperature for 2 hours 
and 30 minute.-, no allow dichioromethanc and ethane), to be 
evaporated or diffused into the outer aquoou* i ayer , and 
then the oil phase was solidified, sieved through a 75 m 
mesh-sized sieve, centrifuged at 2,000 rpm continuously ( H - 
600S, KOKUSANENSHINKI) to precipitate a microcapsule, which 
was then recovered. The recovered microcapsule was 
dispersed again in a small amount of distilled water, nnd 
sieved through a 90 urn mesh-sjrnd sieve. 12.3 g of 
wnnltol was dissolved therein and then the mixture was 
lyophiliaed to obtain a powder. The yield « 5 mass of the 
ir.rocapsiU« powder wes 9-5.4 q, which corresponded to the ?: 
recovery of 75.7 %, and the Pept ide A content was 17. e * 
whil* tha 3-hydxoxy-2-naphthoic acid content was 2 . 5 %. 
f 0011] 

2b Effect of Che Invention: 
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An inventive sustained release composition can contain a 
Physiologically active substance at a high concentration 
and suppress the initial excessive-: release of this 
substance, and maintain n stable relying rate for a 
5 proionqed period. 
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Uocumenf Name: Abstract 

Problem) To provide a novel composition which contain* « 
Physiologically active .utatanr, ar . a high concentration 
and can suppress the relaas* rate of this substance. 
(Solving HMnsj A sustained rrt.„e composition comprising 
a Physiologically active substance or ics Mlt/ , 
Wo.yn.pht.holc acid or its ,o.U and a lactic flcid _ 
Olynolic acid polymer or it, sa.lt, wherein the product of 
the weight average molecular weight of «* id lactic arid _ 
crlycclic acid polymer by the amount (umol) of the terminal 
<*rb«cyl group per unit ««„ tg) of sald lactio acirf . 
glycolic acid polymer i, 1,200,000 to 3,000,000 (.inclusive]. 

Selected Figure: None 
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